A nnually, over one million patients are hospitalized for community-acquired pneumonia in the United States, accounting for greater than 2 billion dollars in health care spending, and with a short-term mortality rate of up to 36 %.
In the 1960s, scientists began using sequencing methodology to identify the relatedness of homogeneous groups of amino acid sequences in large, heterogeneous data sets to determine how related proteins may have evolved. 7 A similar methodology has been utilized in other disciplines, including the social sciences (e.g., studying career trajectories), archaeology (e.g., tree ring dating of rooms in pueblos), economics (e.g., trends in markets), and linguistics (e.g., how children learn a language). 8 The methodology of sequence analysis may seem initially daunting, but may also have important implications for how future studies are conducted in medicine. Sequences of events can be treated as whole units and the units can then be analyzed for discrete patterns of interest. Simply put, sequence analysis sets the stage to not just analyze data in units or attributes, but also to investigate temporality, that is, patients' clinical trajectories over time. 8 In this month's Journal, Hougham et al. present a novel take on sequence analysis in a study of patients hospitalized with community-acquired pneumonia. 9 Their study examines whether the temporal order in which clinical indicators resolve, including fever, tachycardia, tachypnea, hypotension, hypoxia, inability to maintain oral intake, and altered mental status, is associated with 30-day mortality, length of hospital stay, and total costs. They were able to identify eight major unique clusters of sequences by which the clinical indicators resolved (or instabilities remained at discharge) in 1,326 adult patients hospitalized with community-acquired pneumonia. Patients in each of these "clusters" had significant differences in both health and resource utilization outcomes. For example, patients in the Febrile, Tachycardic, and Tachycardic/Hypoxic clusters, which still had at least one instability unresolved at discharge, had 30-day mortality rates that were similar to patients in the two Stable clusters for which all clinical instabilities were resolved by discharge. In contrast, patients in the Mental/Oral/Hypoxic group had an markedly higher odds of death within 30 days (odds ratio 3.99, 95 % CI 1.68-9.50).
In 1998, Halm et al. demonstrated that the median time to stability of vital signs for patients with community-acquired Published online January 16, 2014 pneumonia was 3 days using the most lenient definition of stability, and 7 days using the most conservative definition, and subsequently reported that the likelihood of death or readmission was related to whether patients were discharged without resolution of one or more of the abnormal vital signs. 6, 10 Hougham et al. add to this literature by suggesting that the timing and order of resolution of vital signs may also be predictive for important clinical outcomes such as mortality and length of stay.
Sequence analysis in clinical medicine is rather new, and additional studies will be needed to assess its utility. The methodology is complex, and Hougham and colleagues were not able to account for those who had vital signs that might have de-stabilized prior to discharge, which the authors point out would be even more complex to study. In addition, a number of the clusters identified had boundaries that were near the boundaries of other clusters. Finally, there were more than 900 stability patterns for the 1,386 patients in their study, which demonstrates both the limitations of this methodology and the heterogeneity in how these instabilities resolve for patients hospitalized with community-acquired pneumonia.
In closing, Hougham et al. have used a novel methodology to study the patterns of resolving clinical instabilities in community-acquired pneumonia. This methodology may aid future studies of not only pneumonia, but also other conditions such as heart failure, in addition to a broad array of clinical phenomenon such as readmissions and health care utilization.
